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(54) ROLLER CONE BIT 

(57) The invention applies to well drilling in the oil and gas extraction industry. The objective of 
the innovation is to improve drill bit efficiency by ensuring balanced loading of the cutting 
elements of all rings. The drill bit includes housing 1 with lugs 2 attached to lug supports 3 on 
cone 4 in a self-cleaning pattern with primary toothed rings 5, central toothed rings 6 and 
peripheral toothed rings 7 and rock-cutting teeth attached with various pitches to the rings. Rings 
5 on cones 4 and the rock-cutting teeth on these rings are arranged so that the ratios of the 
distance between rings 5 and the bit axis to the pitch of the teeth on these rings on each cone 4 are 
equal and less in absolute magnitude that the corresponding ratios for rings 6 and 7. During the 
drilling process, the loads from the borehole bottom side will be distributed uniformly among 
adjacent cones. This increases the durability of the supports of adjacent cones and the cutting 

) elements thereof. 5 illustrations. 

The invention applies to rock-cutting drilling tools and may be used for well drilling in the oil and 
gas extraction industry. 

The objective of the invention is to improve drill bit efficiency by providing balanced loading of 
the cutting elements of all rings. 

Fig. 1 shows the roller cone bit. Fig. 2 shows the rings on one cone. Figs. 3-5 show the 
arrangement of the teeth on the rings. 
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Fig. 1. 



The device consists of housing 1 with lugs 2, with toothed rings 5-7 arranged thereon in a self- 
cleaning arrangement. Fig. 2 shows the cone with primary toothed rings 5, central toothed rings 6 
and peripheral toothed rings 7. The average distances between these rings and the drill bit axis are 
/? m (I), R m (H) t and /? m (IH), respectively. The pitches of teeth 9 on primary ring 5 t m (l) are shown in 
Fig. 4. The pitches of the teeth on central ring 6 //I) are shown in Fig. 3. The pitches of the teeth 
on peripheral ring 7 are shown in Fig. 5. 

The roller cone bit operates as follows. 

As bit 8 rotates about its axis, cones 4 rotate about their axes, rolling over the rock face and 
cutting the rock with their teeth 9. Cutting of rock in annular borehole bottoms is performed by 
separate cutting rings on adjacent cones. 

The rock on the periphery and at the center of the borehole bottom is cut by peripheral toothed 
rings 7 and central toothed rings 6, respectively, while the intermediate region of the borehole 
bottom in adjacent annular bottoms is cut by primary toothed rings 5 of adjacent rollers. The 
intensity of the cutting of the central and peripheral areas of the borehole bottom is determined by 
the ratios of the distance between the toothed rings of the cones and the bit axis to the pitch of the 
teeth above in comparison with the central region. Therefore, the rate of advance will be 
determined by the intensity of the cutting of the rock in the intermediate region covered by 
primary toothed rings 5. As a result, the primary load from the reactive forces from the borehole 
bottom side will be on these toothed rings. However, the ratios of the distances between the 
primary toothed rings of the cones and the bit axis to the pitch of the teeth on these toothed rings, 
which determines the rock-cutting intensity or the rate of advance of the primary toothed rings of 
adjacent cones, will be equal. Therefore, in the drilling process, the reactive loads from the 
borehole bottom side will be distributed uniformly among the cones. Thi3 improves the durability 
of the supports of adjacent cones and their cutting elements. 

The uniform rate of advance of adjacent cones makes it possible to stabilize the bit relative to its 
axis, thus reducing borehole deviation, and also improves the durability of the roller cone bit. 
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CLAIM 

The roller cone bit containing a housing with lugs attached to supports, cones with a self-cleaning 
arrangement with primary, central, and peripheral toothed rings, and rock-cutting teeth with 
various pitch attached to the rings, is an innovation in that, in order to improve the efficiency of 
the bit by balancing the load on the cutting elements of all toothed rings, the primary toothed 
rings in the cones and the rock-cutting teeth on these rings are arranged so that the ratios of the 
distances between the primary toothed rings and the axis of the bit to the pitch of the teeth on 
these rings on each cone are equal and less in absolute magnitude than the corresponding ratios 
for the central and peripheral toothed rings. 
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Fig. 5. 
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